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Exhibit "A" i 

In ihc specification, page 8, Ijnes 5, 6 and 8 on page 9, almtend the paragraph to 




Referring specifically to Figu|ro 1 A and IB of the drawings, schematic flow <jia$ 

and 2' are disclosed, these diagrams &ch schematically including several sections Wan? 

] ; | ! 

successively an^ substantially in-line! to produce the unified novfel carded filter media 3 \ 

i ' i : 

such as disclosed in Figures 2 and 3 Respectively of the drawings. The disclosed fi oiv-d 

| ! j 1 ! 

each broadly includes four sections - namely, the mixer-blender! sections 4 and 4', jthe c\ 

1 • i i < 

sections 6 <J , the heating sections 7 and T and the calendaring sections 8 and |\: Mi 
blender section 4, as shown in Figure 1 A, discloses three spaced mixer-blenders 9,! 11 at 



These mixer-blesnders 9, 1 1 and 12 can be arranged with the outlets at different spaced lo 



ains ? . 
?ed 
nd3' 

j :er- ■; t s 
1 12. 
/elsito 



feed well bknded chopped fibers of selected sizes to endless collector belts 13, 14 and If , 



respect ively spa<;ed at different selected levels to cooperate respectfully with the oytjets : 
mixer-blenders 9, 11 and 12. Spaced ^belts 17, 18 and 19 of selected thickness layjrsi of , 

blended chopped fiber filter media mats are formed respectively on endless collector bel 

I : j j : : 

and 1 6 and are passed to the carding section 6. In a manner generally known in thfe art a 

j : r u 

shown herein, chopped fibers measuring approximately one half (1/2) inches to on 5 £nd t, 

- . ^ i ' 

inches in length of selected coarse to tine deniers, as determined in accordance witn jhe 

i • ! ! i 

invention d<scrit>ed hereinafter are passed to mixer-blenders 9, 11, and 12, respectively, 

! * i ! 

hopper feeders, beater openers, conveyor fans, fine openers and yibra feeders. In accord; 

i 

with the present invention and based on environmental conditions the fibers fed to 



blendeis 9, 1 1 and 12 can be of several combinations of coarse fi 



xer 



>ers, intermediate fiber* 



fine fiber layers. For example, when {wo layers of media are invplved combi nations W < 

! ! ! I i : 



coarse fiber? and intermediate or fine fibers or even intermediate |and fine fibers cah b 



i ■ 
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! ! 



employed. Whjen three layers of me»)lia are involved combinations of coarse fiber^ \ 
fibers, and finejfibers can be employed. A "coarse media'* layer of selected thickness ,w 

: ! ' 

fibers measuring approximately between one half to two (1/2 -2j) inches in fiber length 

l(J )dem 



}nteijncdjfii^. 



th a!) 



advantageously j is considered to be of approximately thirty (30) percent fifteen (15) jden$r fib ers, 

percent 



of approximate 



y thirty (30) percent Six (6) denier fibers and of approximately forty 1 (40 



with all fibers meakuri 



g 



of six (6) denier low melt fibers. An, "intermediate media" layei 

approximat ely between one-half to tvyo (1/2 - 2) inches in fiber length advantageously 

i j | j • 

considered to b4 of approximately forty (40) percent six (6) denjer fibers, often (10) pe fcent 

! ; ! j ! 

three (3) dernier fibers and fifty (50) percent four (4) denier low ijnelt fibers. A "fine media 1 

! ! I ! " 

with alt fibers ireasuring approximately between one half to two (1/2 - 2) inches in ifibe 

: [ i i i ! : 

advantageously is considered to be of approximately forty (40) percent three (3) denier 1 

I ■ I I I 

ten (10) pei cent'one (1) denier fibers and fifty (50) percent four (4) denier low melt fibei 

carding section (> of Figure 1 A, three jspaced carding roll assembles 21, 22 and 23 Jafe si 

Each assembly includes a spaced main carding roll 24, 26, and 27, respectively, with! ea< 

a cooperating smaller semi-random carding roll 28, 29 and 31, respectively. Suitable gui 

sets 32, 33 ;uid 34, respectively, are provided with each carding roll assembly 21 ahej 21' 



23 respectfully to insure that the spaced carded fibrous filter me<jia belts are property pa: 
spaced alignment to heating section 7;and through the spaced op$n-ended heating <jv^n 3 
37* and spaced calendaring section 8 \Vhich includes the cooperating spaced upper |nd lo 
calendaring rolls 38 and 38'. 



l^r 
lcngib t . 
bcr$, 
Iri the 

* >wn. 
having 
de roll; 
22 aid 
;ed in 

i • 

'and !! 
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Chiim 1^ amend to r ad as follows: 



P- 4 




1 .) A multi-thickness filter media comprising a combination of at least tivo 

! ! ^ 1 

successive adjafcent face-to-face thicknesses of selected filter fibW sizes with each'uiick. 

• I i 

having fiber sizes so that the pore sizje characteristics of one thickness differs fron that 
adjacent thickness with said fibers of one thickness being comparatively finer than ski<J 

said other thickness and with the fibe'r sizes and pore sizes of satd successive adjaqcAt fa 

i • j I j 

face thicknesses of fibers being calculated including factors of thicknesses and relative! p« 
of each taysr to take in to account the differences in thickness, porosity, pore and fiber s 

between layers with said porosity in s;uch an arrangement composing the ratio of pfoife yi 

i ! ! j [ 

the total volume of filter media so that the overall average pore sjize of the combing sue 

thicknesses is smaller than that of the; average overall pore size of that of the fines t i)bei 

:o optimize filtration performance efficiency 



ess ; 
fan 

i . 

i ber$ of 
e-to- \ 
>rc sues 
ses ; . . 
)lumc.to 
;essivo ( . 



thickness, so as 




fiber 




18,) A multi-thickness filter media comprising at le^st three different 

i \ I 

successive horizontally extending adjacent face-to-face independent thicknesses of 

: ! | j 

chopped fibers, Said carded, chopped fibers of each independent thickness having k torr 
i ! ; ! : 

of fibers and p>re size characteristics with the carded, chopped fibers of eacli [indc 

• I i * 

thickness being Substantially opened $nd aligned, the fiber size Characteristics from J dow 



sizes in 
cardod; 
>inatio.i 



toward upstream thicknesses being approximately one to four six (6) and at Jte^s 
I i j > i. . 

(20) deniers from downstream finer clenier thickaess toward said upstream coarsir Jhicllnes^v 

with pore sizes i 
upstream higher 



^creasing from the filler downstream lower dtmier thickness toward the 

! I I" 

denier thickness; s^id adjapent face-to-face thicknesses being 
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selected acrylic binder, the carded fibers in said thicknesses being calculated inciting 
thicknesses, po x>sit)vpore and fiber sizes of each layer to tak$ in to account the ijlifft 
and fiber sizes between layers with said porosity in such 
ratio of pore volume to the total volume of filter |media so that the o\|era= 



actors of 



thickness pore 

i 

comprising the 



pore size of tha of adjacent successive thicknesses is smaller -than that of the j.vjsrag 

; • \ * 

pore size of saic independent finest fibber thickness calculated by the formulas expressed 



1 n 1 

M r ' +l "Vim/ 



enc£? m 
ingerr'iebt 




wherein the porosity "e" is the ratio of the pore volume to the total volume of medi ujn, " 
: ; i j 

Summation from "i" = 1 to n, and "M" is the mean flow jxjre diameter of tiejfilt 

: j j 

thicknesses and with the air frazier permeability of said three thicknesses filter mjediv 
expressed by the formula: ! 



wherein "v" is a 



r frazier, fluid velocity, in elm/square foot, the porosity, "e" is the 

■ ■ i 

! i 

pore volume to t ie total volume of m^dia; and "E" is the summation from "i" = 1 to In. 

1 t 




19.) A 



method of manufacturing filter media comprising: collecting a fWst 

I ; | i 

independent measured thickness weight of chopped fibers in a mixer-blender zone said f i 

I ' ' ■ T 1 : 

independent measured thickness weight of chopped fibers being of selected denier And pv 
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collecting at Je*st a second independent measured thickness weight of chopped fit e|s to a mj>;ek 
blender zoae to|be successively joined in overlying face-to-face|thicknesses relation wit 1 1 said ' 



first measured t 




P - ©6 



lickness weight of chjopped fibers, said second treasured thickness height ot 



sizes of 



chopped fibers >eing of selected denfer and pore size different from said denier arjd'pordi 
said first m easu red thickness weight of chopped fibers with saidj fibers of one independt i it * 

thickness being 'finer than said fibers 'of said other independent thicknesses; passing *aid First anii 

! ^ i ' 

second measured thickness weights t6 a carding zone to open antf align said chopped fib< ts in ] . 



each said successively joined filter mjedia thicknesses having fae'e-to-face relations 
maximize particulate dirt holding capacity and to increase efficiency with the thick 
calculated with an arrangement including factors of thicknesses, pore and fiber si^of c ich j 



^ to 

;nb$sei 



j ! 



layer to take in to account the differences in thickness, porosity, pore and fiber svAs betv ecn 

i ! i 1 1 u 

layers with said porosity in such an arrangement comprising the jratio of pore volum^ to I \e tositl 
volume of i titer jncdia so that the overall average pore size of th^tt of successive fa ;e-to-f ice : 



thicknesses is smaller than that of thejaverage overall pore size of the independent 



thicknesses 




one 



27) Aj method of manufacturing multi-layered filter media comprising: ;colle< 
mixer-blender zone at least a first aijd second layer of choppe^I fibers in separate ;ind 
thickness layers] each layer of filter! media being of measured' weight with at li&t. 

being of low melt fibers with said fibjers of one independent layer being finer than slid 

: : ! { = 

said other independent layer fibers; passing each layer through awarding zone inciting 

successive cardijig zone sections forj each to open and align the fibers of eac^ layer 
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Ibef . 



ing in (i 

: j 

I ; 

j jendont 

* j: 

i ' 

f iberg of 



* < 

and «l 




|_j»-t_»t> ill «^»*-» tit «» fl *-«» « 
*«>— *"V» oo 1 ny 0 <~c* * <r» 
<5tx«- fi fc> » in 
fifc>o-«- A i .coo «=»►' o«t:. 

yoi 



nd 9oeond I ay oral » «r»J «» tl J tvoor»t fOi«=* 

h«atlr>a zona of •ufrtoionl hem* to m«»»«- »»* »>«rt 

k id bonded »»*y««r«. h>;elnft calculntod Includlns: 



#'%».CT«» 1 n I *o 1 » 1 w i "mid 

d I nyorn In «">vr* 1 
X<j>rt* or llaloKo^ 



>lvimo -to th*» *o -volume ■ 
jioa o f oo'oblnAd odjnoont 



hi I « >r<^w- to tako In to npoou n t the cl ifToron^oi. in cliio-V. i^<=»t»„ porosity, 
yoi-c* with said porostfity i r» anoli «» t » arransern«ir»it womprioing the 



pore *» I ^-o 



lallor thnn *>-» t»t. o*~ tlio »» v<-*-» ov 



£- tHo t^njorily of poroc* of said i <j'«r» d«r»t fi n«=-e»t fi t»er thi<?.kme*si • *» y *■ 

3tc p ron at ed : 



-ith *.%-\«> p«r»j 
,d * W 1» 4 id Vol 



y "c" Is tllO Itltic 
- I I.O 

*y in, < 



r^itio 



Ltio of po«~«o -volv*r 
M*<lt "Hwi" la me 
o foot por minutes < 



totnl j > 



^«>r wcivao 



e of modli 

' of* -*he fi lt« 



r Jjl nill 



fa.'o<i-t 



> f po »"** ' 
:~t*y 

r • 1 : 

tilOS 



»d follows: 



to-fBia« fi 1 « <j r m<^dia mo that «he fiber ]x»nd p<: 
fibor and pore k 
t.j O « £5 **«"*»• than , 

*felns> onlculntet^ 



iedla «-»cl at lot*.*** 



- of* one 1 t»y 4=1 i 

terlstios of the o« K«vf iMyctr -with the> ilbern o f sjtnid «rl< 
r**» i <rl vip-ntrenm 1 *«.>r«ar-, nRtd nnlect«d and facing uipHtr«am and <low/t: 
In a formula taWinjK into nticourvt the dt «Lronco» in. »uid 



T 



:|o w»-»att a-oaA-k-i layoi'9 and lino factor <J i *~lpcs c» of tblckitosft, po»«j»nd fiber siacos *atri 
o x-n.*&o of pore -volui'rao to trn«> total volu m. o of jfiltor medic* 00 * > 
binod oujaoooalvo upoti-oam and dovJnatreom 1 *x>--««ro ol" 
f -the overall pore sfze of *»*at ^ne«t «bor downstream, lay^r. 



oomprl«od of **> 
a^-vera^o poaro al: 
^matter than that 



0:it»lm 2;'5>_ add to read as follo-vvs: 



«^nd aubatantlally 



10 mothod *_»f <ZT 1 t»i rr» J3. tS . -wherein »aid f\t>«3in of 
Opened and aliened. - 



3 O . > TT Ke method of Claim -wherein the veleo.ted 




-■edla I ayor In 



^ 1 -> 



-*Lrith -lliu donior c iha rootei-intlco of «»oh boi n^ approxitnntoly on<v 
* w-*»nty <I20> rosp ictivoly. 



Malm 3 2L add to read aa -Tolio^S^i 



w V|p»uv ^cnjrr So cUoXa! pou r <|«j 
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38.) 



Claim 38, add to read as follows: 



Claim 39, 




JL 
M 



the upstream thickness layer of said mmh;«~i • ! 1 ! ' 

I y * COmbmed «««i«v0 thicknesses layers biing <, 



add to read as follovirc: 



39.) The ™,tod of Ctaim 2p, w^in avcrage ^ size rf „.„ ^ ^ 
media is expressed by the formula: j f ' 



« =1 M.. 



wherein the porosity "e" is the ratio of ^he pore volume to the totaj volume of mediuji)| "X^ j,s the 
«" = 1 to n, and "M" }s the mean flow pore diamjeter of the filter m e^i, n yen- 



summation from " 



Claim 40, add to read as follows: 



40.) Thj method of Claim 28, wherein the air frazier pemieability of layijd mjrfiai* | \ 



expressed by the formula: 



= 6^ M ..^(il0 . j; 



i 

wherein V is air frazier, fluid velocity; in cfm/square foot, the porosity, V is the i 

i 



volume to the total 



volume of medium; and is the summation from V = 1 to n 



Claim 41, add to read as follows:. 
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41.) The method of Claim 28, wherein said layer e^t thicknesses coitjpHse 

■ j t 

layered thicknes s and an intermediate layered thickness of fibers all of approximately o; 

■ ! : 

length with the coarse layer thickness advantageously approxima 



El CG2.5^e 



e to two 



e|y 



c 




of thirty (30) percent fifteen (15) deijier fibers, thirty (30) percent six (6) denier ltb|er$ 

(40) percent six (6) denier low melt fibers and the intermediate layer thickness 

; i 
comprised approximately of forty (4p) percent six (6) denier fjibers, ten (10) percent 

denier fibeis ant I fifty (50) percent fojir (4) denier low melt fiber's 



Claim 4% add to read as follows: 



42.) The method of Claim ;28, wherein said layer thicknesses comprise a ! coai 



mpitiscjd 
nd foily 
4dvantAgeously 
Ihrea {i) 



thickness and a 



se fayirf 

' ' ! i 

) inches 



Ine layer thickness of fibers all of approximately one half to two (1/2 -S 
in length with the coarse layer thickness advantageously comprised approximately <^f tb rty (30) 

; j | it 

percent fift<sen (15) denier fibers, thirty (30) percent six (6) dewier fibers and forty |(40> perp 



six (6) denier 
approximately o 



low melt fibers and the fine layer thicknjess advantageous I 



[J cx 



forty (40) percent three (3) denier fibers, ten (10) percent one (I ) ^enior fij^ijs; 



ind fifty (50) pe :cent two (2) denier Lbw melt fibers. 



Claim 43 add to read as folloWs: 



43.) The method of Claim ?8, wherein said layer thicknesses comprise 



thickness, an intermediate layer thickness and a fine layer thickness all of approxiir a 



to two (1/2 - 2) 
comprised thirty 
and forty (40) 
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inches in length with the coarse layer thickness advantageously ;ippro:< 

1 ' " 

(30) percent fifteen (15) denier fibers, thirty QO) percent six (6 



percent six (6) defiier low melt fibers: 



; thj i. 



deniL 



intermediate lay^r t 



ely 



13 



P - O 



3rti 

Ii 



npijso^ 



r 1 ■ 

a coa^ >e foyer 



me h*l£ 

1: 
ii 



imaloly; 

r fipoffc 

b 
i ■ 



* I! 
i j 

I ! 

i : 
i i 



advantageously 



percent thtoo <J > donior fibers arid fi Vty C^O> percent fbur 0»> de 



layer thickness 
fibers, ten 00> 




advantageously comprised approximately of" forty C"*0> percent 
percent one <1> deniej- fibers and fifty (50) percent two C^) denior ipy* m< 



Claim <T », add to read as folloVvs: j 

-44.> The method of Claim 2&. wherein said layer thiojencssea comprise an' irit«; 
layer thickness md a fine layer thiclcjness of fibers all of approximately one half to |wo 



Inches in length with the interfnediate layer thickness 



» -s> -» -r ■=» 



comprised of approximately r<yrt.y («40> percent six <e> denier Fibers 



nier low melt fibesj nn 



advantageously 



Approximately f :>rty <-40> percent six <<S> denier fibers, ten <lO> percent three <3> ddn 

' i i ' i : 

fifty <SO> percent four C/O denier low melt fibers; and, the fine layer thickness e dyanl; ^cousl^y 
Comprised approximately of forty C*6> percent three C3> denier fibers, ten <1 O) percent one (1> 
denier fibers anc fifty (50) percent fo y»r <<4> denier low melt fibers. 



I 

| 

Exhibit "B" ! 

I j . 

In the speci fx cation, page 8, li'nes 5, <> and S on page S>. apend the paragraph to n 

i i j j 

Kef erring specifically to Figure 1A and 13 of the drawings, schematic flov r di 



fcw»d 2* are clisclc sed, these diagrams each schemotioally includin,; several sections *t ran 



The disclosed flo 



sections 4 and 4-V 



sections & and 6 



the heating sections^ *7 and 7* and the calendaring sections 8 and 8 
blender section 4, as shown in Figotre'l A, discloses three spaced Imixer-blenders S>» l i an <Jl 12; 
These mixer-blenders 9, 1 1 and 1 2 cah be arranged with the outlets at different spaced lc 
feed well blended chopped fibers of selected sizes to endless collector belts 13, 1-4 ird 1 O 
Respectively spaced at different selected levels to cooperate respectfully with the oLitljets 
mixer-blenders 9, 11 and 12. Spaced belts 17, IS and 19 of selected thickness layers! of 
blended chopped fiber filter media m^ts are formed respectively on endless collector bell, 
and IO and are passed to the carding section 6>. Tti a manner generally known In the ert a 
shown herein* chopped fibers measuring approximately one half ( 1 /2> inches to on^ * nd > 
inches in length >f selected coarse to fjine deniers, as determined 



invention described hereinafter are parsed to mixer-blenders 9, 1 I, and 12, respectively, f 
lijopper feeders, t« cater openers, convenor fans, fine openers and -vibra feeders. In a =cjord<i ico 
with tlio present nvention and based on environmental condition 



blenders 9, 11 and. 12 can be of several combinations of coarse fibers, intermediate 
fine fiber layers. 



For example, when tjwo layers of media are Involved combination s of 



! 

coarse libtjm and intermediate or fine fiber* or even intermediate 
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L-di 



successively and substantially in-line ]xo produce the unified nov.;l carded filter media 3 
such as disclose ! in Figures 2 and 3 respectively of the drawings 
each broadly includes four sections — ] namely, the mixer-blender 



•■ ! 

; !:' 
ton r t|o> 

the tlKe 

O dewier 

it fibevs. 



cV>mp 



1 

the ce 
iVf i 



n 



he i» 



the fibers fed to /njxer 

I 

fibers 



and fine fibers can be 



i ned :*'*fe 
1/2 . -- ^> 

iscd 

t?er& an 



« »w 1 eatl 



agt ams 



m.1 
d 3* 



graft i.s 
ding 



^fell 

13* I 'I 

! 

not . 

h 

fvo <a> j: 

eseii t 
oin 



f : 



t : 



and ' 
ther. 
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employed. When three layers of media are involved combinations of coarse fibers ijrterr icdijite' ; 



s wi 



fibers, end fine fibers can be employed. A "coarse media'* layer of selected thickn 

■ i i : 

fibers measuring approximately betWeen one half to two (1/2 -2) inches in fiber leigtit 

! 1 1 ■ I 

advantageously is considered to be o( approximately thirty (30) percent fifteen (15) den 



bf approximately thirty (30) percent siix (6) denier fibers and of Approximately forty {40) 



of six (6) denier low melt fibers. An ("intermediate media" layer 



approximately between one-half to t\yo (1/2 - 2) inches in fiber 



with all fibers mea^urin 

' j 

ength advantageously is 



hall ; 



< sr fitter^ 

, ! i 

percent 



considered to be of approximately forty (40) percent six (6) denier fibers, often (10) pei 



three (3) denier fibers and fifty (50) percent four (4) denier low rinelt fibers. A "fine taec 



:ent- 



with all fibers measuring approximately between one half to two' (1/2 - 2) inches in 
advantageously js considered to be ofj approximately forty (40) percent three (3) d^n 



i 

one ()} denier fillers land fif>v (^0\ nerrent fnnr fd\ rttmipr Inw mA 



ies21 s 22 and 23 



ibc/ 



eri 



ai;e shown. ; 

! : |; 

heacft haying 



carding section 6 of Figure 1A, three Spaced carding roll assemb 

i 

Bach assembly i tcludes a spaced main carding roll 24, 26, and 2^, respectively, wi 
a cooperating smaller semnrandom cfirding roll 28, 29 and 3 1 7 respectively. Suitat^l^ gutpo ro .1 
sets 32, 33 and 34, respectively, are provided with each carding ijoll assembly 21 aiid 2V. 22 md ! 
23 respectfully to insure that the spaced carded fibrous filter medjia belts are properly pas ied ir : 

• i • 

spaced alignment to heating section 7 and through the spaced open-ended heating cvjsn 3' r arid 

i ! 

calendaring rolls 38 and 38 ' 
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Claim l] amend to read as follows: I 

I i 

1 .) A multi-thickness filter media comprising 9 combination of at least = 

successive adjacent face-to-face thicJ^nesses of selected filter fibjer sizes with each ttjickns 

having fiber sizjs so that the pore siz£ characteristics of one thickness differs from 

: i 
adjacent ihickncss with said fibers of one thickness being comparatively finer than sjud f 

said other thickness and with the fibejr sizes and pore sizes of said successive adjacent fa< e-to* 

face thicknesses of fibers being calculated including factors of thicknesses and reU tiyc f « >ic su<;s 

of each layer to take in to account thej differences in thickness, porosity, pore and fiber si ses ; 

j • ' J j i . 

between layers wit h said porosity in such an arrangement comp ri sing the ratio of pQje ytjlump fr!>' 



the total vo lume of filter media so th^t the overall average pore s ize of the cotnbin *j sw f essh e; t 

thicknesses is smaller than that of the| average overall pore size of that of the fines t fibei 

■ i < 

thickness, so as to optimize filtration performance efficiency. j 



Claim l&, amend to read as follows: 

; i 
j : I ; 

18.) A multi-thickness filter media comprising at le^st three different fiber 

■ ' ' 1 1 : 

successive horizontally extending Adjacent face-to-face independent thicknesses of 

1 ! M * 

chopped fibers, said carded, chopped, fibers of each independent; thickness haying *a 'con 

] ! I j j : : ; ; 

of fibers and pore size characteristjes with the carded, chopped fibers of eac i jind;pend*rjt| 
thickness being substantially opened £nd aligned, the fiber size Characteristics from dov/nstr0iuji 



to ward upstream thicknesses being approximately one to four (1-4), six (6) and at ilea* 



(20) denien* from downstream finer jienier thickness toward sad upstream coarsorjthk cnesses; 



with pore sizes increasing from the f^ner downstream lower denjier thickness toward th< 



upstream highef denier thickness, s^id adjacent face-to-face jhicknesses being 
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selected acrylic 



; I 
binder, the carded fibers in said thicknesses beijig calculated inclijdjng f^ctoi:i of 



thicknesses., porosity, pore and fiber; sizes of each layer to takcj in to account the c iffe 



tllivlvn Vv7vJ J./V/JI V 



comprising the i at io of pore volume to the to tal volume of filte r 



pore size of tha of adjacent successive thicknesses is smaller than that of the evcrag 



pore size of saic 



M 



(encefl in 

l * 

ujiJ ni/vi oitvo Iajr^i9 witU aalU pOiualiy 111 such Hi jtttiitngern«;^t 



media so that the i ^eral 



independent finest fibber thickness calculated by the formulas expressed 



V7 " 4 ^ » + 1 " 18 « C^ t 77") 



wherein the porosity "e" is the ratio of the pore volume to the total volume of medjujn, u ] is the 

summation from "i" = 1 to n, and;"M" is the mean flow pore diameter of tfie fitoJr medijl 
with the air frazier permeability of said three thicknesses filter tneda 



thicknesses and 



expressed by thq formula: 



1 

v 

wherein V is ai 



n I 

1=1 V: 



r frazier, fluid velocity, in cfm/square foot, the jiorosity, "e" is the rlitio of the 



pore volume to t total volume of [m|edium] media: and "E" is the summation fro n"i" : = 1 to r! 



Claim 19 5 



amend to read as follows: 



19.) A method of manufacturing filter media comprising: collecting a first; 



independent measured thickness weight of chopped fibers in a mixer-blender zone, 



independent measured thickness weight of chopped fibers being ^f selected denier in'd po 
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collecting at least a second independent measured thickness weight of chopped fibers in 

I ! | ! ' 

blender zone to be successively joined in overlying face*to-face thicknesses relaticn wit 

first measured thickness weight of chppped fibers, said second Measured thickness vtaigf 

I ! I | 

chopped fibers being of selected denser and pore size different fi^om said denier and jporo 

said first measured thickness weight if chopped fibers with said fibers of one inde :>(jnde 

thickness being finer than said fibers pf said other independent thicknesses; passin j said 

: ! ' | 

second mefsuretf thickness weights t<$ a carding zone to open anjl align said choppecj 

a**ch vaid mcooccUroly joined ft It or modia tKiolcnooooo having fcpo to fao* folcttiono ki » tc> 

maximize particulate dirt holding capacity and to increase efficiency with the thicln jsse 



• |; 
said 

tor : : 



tit 



Irstind 



fibe rs in 



L 



Calculated with an arrangement including factors of thicknesses, pore and fiber sizes 
layer to take in to account the differences in thickness, porosity, pore and fiber sizes bct\ 

I ! ! I ' 

layers with said jporosity in such an arrangement comprising the ratio of pore volum e to 



of c ich 



volume of filter media so that the ovejrall average pore size of thit of successive fa ;e-to-f ice 

• i i 



Ihicknesscs is smaller than that of the Average overall pore size of the independent fujiest 



cdlle< 

i 



ing in k 



Claim 271, amend to read as follows: 

27.) Aj method of manufactwing multi-layered filter triedia comprising: 

mixer-blender zone at least a first a4d second layer of chopped fibers in separate Wofcende^t 

I • ; M • 

thickness layers, each layer of filter; media being of measured, weight with at hajst 

; i i ' 

being of low melt fibers with said fibprs of one independent lay^r being finer than s'aid fibers ojf 

■ ; if 

i ! ! i 

said other independent layer fibers; passing each layer through awarding zone inclining |epar«it| 
successive carding zone sections for each to open and align ^he fibers of each Jaye and to 
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position ths first and second layers ijn adjacent face-to-face rcl jtion; passing said 
to-face lay srs t<> a heating zone of sufficient heat to melt bind| said layers in fast |"ela: 

: ! : 1 

carded fibers in said bonded layers being calculated including 'factors of thicknesses, 

I j j ■ p 

fiber sizes of each layer to take in to Recount the differences in tjiickness, porosity 



adjarint ftc^- 

i ■ 

on, said 



>ore arid 



pore 



sizes between layers with said porosity in such an arrangement comprising thj r atio 



volume to ihe total volume of filter n'icdia so that the overall average pore size of m; 
pores of combined adjacent successive layers is smaller than that of the average ovetall 



of the majority of pores of said independent finest fiber thicknes^ layer calculated 
expressed; j 

i * l i 



>y for* mil as 



find 



1 • n 1 



with the porosity V is the ratio of po|ro volume to the total volurne of medium, "S 



summation from,"i" = 1 to n ( and "MP; is the mean flow pore diajneter of the filter 
and * V* is fluid velocity in cubic feet pvr minute over square feet;' (cfm/sq, ft.). 
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